g^                                        THEORY  OF NUMBERS
where a and b are relatively prime integers.    From these two equations and equation (3) we have
Since u and v are relatively prime it is evident that one of the numbers a, b is even and the other odd.
The forms of u, v, w given in (4) are necessary in order that (2) may be satisfied. A direct substitution in (2) shows that this equation is indeed satisfied by these values. Hence we have in (4) the general solution of (2) where u is restricted-to be even. A similar solution would be obtained if v were restricted to be even. Therefore the general solution of (i) is
and
'where a, bt v are arbitrary integers except that a and b are relatively prime and one of them is even and the other odd.
By means of this general solution of (i) we shall now prove the following theorem:
I. There do not exist integers m, n, p, q, all different from zero, such that
=m2,    m2+n2 = p2.                            (5)
It is obvious that an equivalent theorem is the following: II. There do not exist integers m, n, p, q, all different from zero such that
2m2,    p2-q2 = 2ri2.    :                     (6)
Obviously, we may without loss of generality take m, n, p, q to be positive; and this we do.
The method of proof is to assume the existence of integers satisfying equations (5) and (6) and to show that we are thus led to a contradiction. The argument we give is an illustration of Fermat's famous method of " infinite descent."
If any two of the numbers p, q, m, n have a common prime factor t, it follows at once from (5) and (6) that all four of them